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Urmas TARTES
ABOUT RESPIRATION RHYTHMS OF INSECTS

Very little attention has so far been paid to the respiration rhythms
of insects in literature. Most papers deal with the cyclic release of carbon
dioxide. This phenomenon is described in predator bugs, beetle larvae
(Куузик, Когерман, 1978) and adult beetles (Punt, 1950; Punt et ah,
1957; Куузик, 1976), wintering butterfly caterpillars and imagos (Punt,
1950), adult grasshoppers and cockroaches (Buck, 1962). Diapausing
butterfly pupae have been studied in greater detail (Punt, 1950; Schnei-
derman, Williams, 1953; 1955; Buck, Keister, 1955; Куузик, 1977; Метс-
палу, Сейн, 1985).

The cyclic C0 2 release is accompanied by a low level of metabolism.
All the authors note that the frequency of cycles changes during' meta-
morphosis.

Data about other respiration rhythms are practically lacking. It is of
interest to note that active respiration micromovements were found only
in 60% of the individuals of cecropia pupae (Brockway, Schneiderman,
1967).

The study of respiration intensity alone may give quite a lot of infor-
mation on the physiological state of insects. It is clear that measuring
respiration rhythms and the intensity of respiration together enables to
get a more exact picture about the physiological state.

No generalizing treatments of respiration rhythms are available. The
cyclic C0 2 release has been investigated only as an interesting physiolo-
gical phenomenon. The reason of this situation lies in methodological
difficulties. The equipment used for respiration measurements at present
is not fit for such experiments. Besides, the respective apparatus is not
produced commercially.

The purpose of the present study is to determine respiration rhythms
and to give their general review. Several causes for the occurrence of
various types of rhythms are discussed.

Material and methods

An improved electrolytical respirometer was used (Устройство
для . .., 1980) which enables to register the respiration level and rhythms
simultaneously. Experiments were carried out in summer from 1985
to 1989.

Insects for experiments were caught from nature a day before mea-
surements. Up to the beginning of the experiment insects were not fed.
Bred cockroaches (Blattella germanica) and wax moths (Galleria mello-
nella) were studied additionally. Species for experiments were selected
according to the principle that mainly larger orders would be represented.
The number of beetles used was largest since due to their hard cover the
form of respiration movements changes very little, and so methodological
errors were supposed to be the smallest. The temperature was mainly
20 °C and 25 °C, in some cases 15°C, 30 °C and 35 °C. When the individuals
were used on two consecutive days, they were kept in Petri dishes without
food in the presence of a wet piece of filter paper. When an experiment
lasted longer, adults were fed according to their diet in nature.
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The respiration rate, frequency and amplitude of the rhythm, the dura-
tion of the rhythm unit and the pause between the rhythm units were
measured on the respirogram. However, the direct value of the amplitude
corresponding to the extent of respiration movements or the amount of
the gas released could not be measured because of the lack of linear
correlation between the registration current and the pressure change
caused by the respiration movements of the insect in the working chamber
of the respirometer. That is why the change of the respiration current in
milliampers was taken as a dimension of amplitude.

Experiments where any measured value differed essentially from the
general complex were not taken into account in computing the mean
values.

Results
1. Types of respiration rhythms

Altogether 99 measurements were carried out. On the basis of the
experiments it is possible to distinguish between 6 types of rhythms whose
numerical data are presented in Table 1.

In the first type gas exchange takes place continuously together with
active respiration movements. This will be called the type of active respi-
ration microrhythms. A typical respirogram is shown in Fig. 1. An active
decrease of the abdomen, or expiration, takes place first, followed by

Types of respiration rhythms 1
Table 1

Type of rhythm Number
of measurements Mean

Respiration
level,

mm3 02/mg/h
(min-max)

Frequen-
cy2 ,

1/h

Ampli-
tude,
mA

Dura-
tion of
rhythm
unit,

s

Dura-
tion of
pause, 3

s

I. Microrhythm 27 2.37 1698 0.45 1.65 1.69
(0.53—4.80)

2. Micromacrorhythm 7 1.05
(0.60—2.00)

a) microrhythm 4 1248 0.065 1.94 3.73
b) macrorhythm 10.9 0.152 720 1896

3. Microrhythm +

micromacrorhythm 2 0.86
(0.60—1.12)

a) microrhythm 276 0.11 2.0 12.0
b) macrorhythm 0.8 0.210 600 3675

4. Microrhythm +

C0 2 macrorhythm 6 2.04
(1.55—2.50)

a) microrhythm 2322 0.134 0.87 1.04
b) C02 macrorhythm 75.2 0.348 14.4 43.2

5. C0 2 macrorhythm 15 1.22 49.8 0.158 24.6 83.4
(0.33—3.60)

a) flutter 2 1578 0.004 1.9 0.35
6. Arhythmicity 42 2.76 — — — —

(0.55—7.50)

1 Rhythm unit in microrhythms is inspiration + expiration; n micromacrorhythms a
group of microrhythms; in C0 2 macrorhythms a C0 2 burst.
2 Frequency is the number of rhythm units per hour.
3 Pause is the time between two rhythm units.
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inspiration. Microrhythms were found in the following species: 0. Blot-
toptera Blattella germanica; 0. Coleoptera Adoxus obscurus, Chlo-
rophanus uiridis, Cicindela hybrida, Coccinella septempunctata, Phyllo-
pertha horticola, Pterostichus coerulescens; 0. Diptera Helophilus tri-
vittatus, Lucilia caesar; 0. Hemiptera Carpocoris purpureipennis;
O. Hymenoptera Tenthredinidae gen. sp.. All were adults.

Fig. 1. Microrhythms, Pterostichus coerulescens, t= 2o °C, respiration level 1.30 mm3

02/mg/h.

In the second type respiration movements are assembled into groups
between which the movements are absent or irregular and sparse. This
will be called the type of micromacrorhythms. A typical respirogram is
presented in Fig. 2. Micromacrorhythms are characterized also by the
values of microrhythms in groups. Micromacrorhythms were found in the
species: 0. Blattopiera Вlatt ella germartica; О. Hymenoptera And-
rena denticulata, Tenthredinidae gen. sp., O. Lepidoptera Galleria mel-
lonella (pupae). It is interesting to note that micromacrorhythms did not
occur in any beetle.

Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3
02/mg/h.

The third type is characterized by joint occurrence of microrhythms
and micromacrorhythms. The corresponding respirogram is shown in Fig.
3 A. This picture has some similarity with C0 2 macrorhythms (see below),
with a typical carbon dioxide burst being noticeable. Nevertheless, there
is reason to consider this type as belonging to microrhythms because its
frequency is considerably higher than in macrorhythms. Active respira-
tion movements are clearly seen, too (Fig. 3, B). It is possible, however,
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that the application of additional investigation methods and improved
knowledge will change the interpretation of this type. This rhythm type
was met only in Galleria mellonella pupae.

Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a
group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration

level 0.60 mm3 02/mg/h.

In the fourth type microrhythms are accompanied by carbon dioxide
bursts (Fig. 4). It is interesting that microrhythms do not disappear at
the time of a carbon dioxide burst. This type occurs in the species: 0. Cole-
optera Coccinella septempunctata (ad. and pupae), Phyllopertha horti-
cola; 0. Hymenoptera Apis mellifera.

Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C,
respiration level 1.96 mm3 02/mg/h.
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The fifth type is that of pure carbon dioxide macrorhythms. In lite-
rature this phenomenon is called cyclic carbon dioxide release. A cha-
racteristic respirogram is presented in Fig. 5. Between C0 2 bursts it is
also possible to observe small respiration movements to be called the
flutter. Carbon dioxide macrorhythms were met with in the species:
0. Blattoptera Blattella germanica; 0. Coleoptera Cicindela hyb-
rida, Dermestes lardarius (ad. and pupae), Strangalia melanura, Cocci-
nella septempunctata (pupae); 0. Hemiptera Aelia klugi; O. Hymenop-
tera Tenthredinidae gen. sp.

Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t— 2o °C, respiration level
0.45 mm3 0 2/mg/h.

In the sixth type respiration rhythms were not detected. The absence
of rhythms occurred in the species; O. Blattoptera Blattella germanica
(ad. and juv.); 0. Coleoptera Bembidion sp., Calathus errathus, Ca-
lathus melanocephalus, Cicindela hybrida, Clytra quadripunctata, Cocci-
nella septempunctata (ad. and pupae), Dermestes lardarius, Pterostichus
coerulescens, Pterostichus minor, Pterostichus vulgaris, Rhagonycha
fulva, Semiadalia notata; O. Diptera Lucilia caesar; 0. Hemiptera
Carpocoris purpureipennis, Dolycoris baccarum (juv.); 0. Hymenoptera

Andrena denticulata, Tenthredinidae gen. sp.
The main difference between micro- and macrorhythms is connected

with the duration of the rhythm unit, with the pause between the rhythm
units and with the frequency of rhythm units. Microrhythms are charac-
terized by a high frequency of respiration movements, while the respira-
tion movement and pause are of a short duration. In the case of macro-
rhythms the situation is contrary. It is essential to mention that micro-
rhythms are always connected with active respiration movements. Carbon
dioxide bursts can be both active and passive.

2. Some reasons for the occurrence of various
respiration rhythms

It might be presumed that there is a direct relation between oxygen
consumption and the type of rhythm. Different types of rhythm should
have different possibilities of supplying an organism with oxygen. At
first it seems that two groups can be distinguished; microrhythms with
micromacrorhythms, micromacrorhythms and C0 2 macrorhythms at a low
respiration level; microrhythms with C02 macrorhythms and microrhythms
at a higher respiration level. This conclusion agrees completely with the
existing ideas. The relation between the lack of rhythm and a high respi-
ration level could be explained by diseases. It is known that during the
infection of insects with pathogens the respiration level generally rises,
in some cases, however, it can decrease (Приставке, Гораль, 1968). This
can explain the situation why the respiration level in arhythmicity varies
within very large limits (Table 1.). In the case of disturbed metamorpho-
sis, too, the cyclic C0 2 release disappears (Куузик, Когерман, 1978).
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However, in this case about 45% of individuals in nature should have
physiological deflections, which is hardly possible. It is evident that some
other factors must also determine the different occurrence of C0 2 macro-
rhythms and micromacrorhythms, because in these rhythm types the
respiration level is practically the same. Hence, it is possible to draw
only one conclusion, namely, that there is no direct connection between
the oxygen consumption level and the type of rhythm. There undoubtedly
exists a certain dependence while the role of other influential factors
should not be neglected. Thus, based on the mean values of the respira-
tion rate in several types of rhythm the relation between the respiration
level and the type of rhythm can be established only partially.
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Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult
molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days

after molting; E 6 days after molting; F 12 days after molting.

The situation becomes clearer when we make long-term observations
of rhythms on one individual insect. Such an experiment was carried out
with Dermestes lardarius. The experiment began with pupae two days
before adult molting. Measurements were taken on four consecutive
days and on the sixth and twelfth day after molting. During this time
distinct changes took place in respiration rhythms. Respirograms are
presented in Fig. 6. Numerical data are in Table 2.

Life-time changes of rhythm (Dermestes lardarius ) at 20 °C
Table 2

Date
Oxygen

consump-
tion, mm 3

02/mg/h

Frequency,
1/h

Amplitude,
mA

Duration
of C02burst,

min

Duration
of pause,

min

Pupa

06. 09. 88 0.41 44 0.03 0.5 0.9
07. 09. 88 0.33 54 0.042 0.5 0.75

Imago

08. 09. 88 0.5 34 0.092 0.43 1.5
09. 09. 88 0.45 36 0.06 0.5 1.4
13. 09. 88 0.72 32 0.044 0.5 1.4
22. 09. 88 1.1 — — — —
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As we can See, two days before molting somewhat irregular CO2
macrorhythms occur in pupae. A day before molting the frequency and
amplitude of the rhythm rises while the pause is shortened. The respira-
tion level decreases a little. The picture becomes very regular. A day after
molting the frequency falls while the amplitude increases. The respiration
level increases as well. The pause becomes longer. An essential change
appears, namely the flutter, which occurs between 50% of C0 2 bursts. On
the second day after molting the rhythm does not vary essentially while
the amplitude decreases a little. On the sixth day the respiration level
has risen, the flutter appears already between 65% of C0 2 bursts. The
amplitude has decreased. On the twelfth day after molting the respiration
level has risen further but no rhythms are ascertained.

So, the character of the rhythm changes considerably during the indi-
vidual development of insects, while the changes do not depend on the
oxygen consumption. Here an answer can be found to the question why
certain types of rhythm occur in certain insects. It is clear that during
the individual development of insects changes specific to the species
take place in the functions of an organism. Hence, it is possible to make
the following conclusion: during individual development insects with an
open tracheal system reveal characteristic respiration rhythms, specific
to the species, which correspond to changes in the physiological state
and whose expression depends on environmental conditions.
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Unnas TARTES
HINGAMISRÜTMIDEST PUTUKATEL

Avatud trahheesüsteemiga putukatel esineb kuut tüüpi hingamisrütme: 1) mikrö-
rütmid, 2) mikromakrorütmid, 3) rnikrorütmid koos mikromakrorütmidega, 4) mikrorüt-
mid koos C02 makrorütmidega, 5) C02 makrorütmid ja 6) arütmia.

Mikrorütmide puhul toimub gaasivahelus pidevalt aktiivsete hingamisliigutuste abil.
Mikromakrorütmide puhul esinevad hingamisliigutused gruppidena, mille vahel hinga-
misliigutusi ei ole või on üksikud korrapäratud liigutused. Cü 2 makrorütmide puhul tuleb
hingamises ette suuri süsihappegaasi purskeid. See nähtus on tuntud ka tsüklilise süsi-
happegaasi vabanemise nime all. Ühel putukal võivad koos esineda rnikrorütmid ja
mikromakrorütmid ning rnikrorütmid ja C02 makrorütmid. Arütmia puhul hingamisrütme
ei ole täheldatud.

Makrorütmid on üldiselt seotud madala hingamisintensiivsusega ja arütmia kõrge
hingamisintensiivsusega. Kindlat seost hapniku tarbimise ja rütmitüübi vahel pole, sest
iga rütmitüübi puhul varieerub hapniku tarbimine suurtes piirides.

Putuka individuaalse arengu jooksul toimuvad hingamisrütmides iseloomulikud muu-
tused, mis ilmselt peegeldavad füsioloogilise seisundi muutumist ja on liigispetsiifilise
iseloomuga.

Урмас TAPTЕС
О РИТМАХ ДЫХАНИЯ НАСЕКОМЫХ

Данная работа проведена с 1985 по 1989 г. в лаборатории энтомологии и нематоло-
гии Института зоологии и ботаники АН Эстонии. Изучали ритмы дыхания насекомых.
Среди исследуемых видов были представители шести отрядов: Blaitoptera, Hemiptera,
Coleoptera, Lepidoptera, Diptera, Hyrnenoptera. В работе использовали усовершенство-
ванный электролитический респирометр, который позволил одновременно получить
данные как об интенсивности дыхания, так и о дыхательных ритмах.

На основе собранных данных различают шесть типов ритмов дыхания:
1) микроритмы дыхание совершается постоянно активными дыхательными дви-

жениями,
2) микромакроритмы дыхательные движения сосредоточены в группы, между

которыми дыхательные движения отсутствуют или происходят редкие нерегулярные
дыхательные движения,

3) микроритмы вместе с микромакроритмами,
4) микроритмы вместе с С02 -макроритмами,
5) С02 -макроритмы при дыхании наблюдается выделение углекислого газа цик-

личными залпами,
6) аритмию дыхательных ритмов не обнаружено.
Основное различие между микро- и макроритмами заключается в частоте ритмов.

Для микроритмов характерны большая частота дыхательных движений, короткое дыха-
тельное движение и пауза. Микрорнтмы характеризуются низкой частотой единицы
ритма (группа микроритмов или залп выделения углекислого газа), относительно боль-
шой длительностью единиц ритма и продолжительностью паузы между единицами.

Прямой связи между интенсивностью дыхания и типами ритмов не обнаружено.
В течение индивидуального развития в дыхательных ритмах наблюдаются про-

цессы, которые отражают изменения в физиологическом состоянии насекомого и носят
видоспецнфический характер.
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	Joon. 2. Peipsi järve bioressursse suvel (toorkaalus, tuhat tonni). 1 fütoplankton, 2 rändkarp, 3 bakterplankton, 4 zooplankton, 5 suurtaimed, 6 põhjaloomad, 7 kalad. Рис. 2. Биологические ресурсы Псковско-Чудского озера летом (сырой вес, тыс. т): / фитопланктон; 2 дрейссена; 3 бактериопланктон; 4 зоопланктон; 5 макрофиты; 6 зообентос; 7 рыбы. Fig. 2. Biological resources of L. Peipsi in summer (wet weight, thous. t.). 1 phytoplankton, 2 Dreissena, 3 bacterioplankton, 4 zooplankton, 5 macrophytes, 6 zoobenthos, 7 fishes.

	AQUATIC OLIGOCHAETA FROM THE FARTHEST SOUTH-EAST OF THE USSR
	Untitled
	Untitled
	Fig. 3. I—s: Embolocephalus nikolskyi, Popov Island (/ anterior end; 2 pectinate and hair seta; 3 ventral setae of II; 4 ventral seta of V; 5 posterior ventral seta). 6—B: Tubificidae gen. sp. N 1, Komarovka (6 pectinate seta; 7 posterior dorsal bifid seta; 8 anterior ventral seta). 9—10: Tubificidae gen. sp. N 2, Popov Island (9 dorsal setae; 10 ventral seta). 11—12: Tubificidae gen. sp. N 3, Komarovka {ll anterior end; 12 seta).
	Untitled
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	CONSTITUTIVE HETEROCHROMATIN (C-BANDS) AND C-POLYMORPHISM IN THE KARYOTYPE OF THE ESTONIAN BREED OF THE JAPANESE QUAIL (COTURNIX COTURNIX JAPONICA)
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).

	РЕКОМБИНАЦИОННАЯ СОСТАВЛЯЮЩАЯ ТОЧНОЙ ЭКСЦИЗИИ ТРАНСПОЗОНА Тпs У ESCHERICHIA COLI К-12
	Untitled
	Untitled
	Untitled
	Untitled

	STABILITY OF RECOMBINANT ESCHERICHIA COLI IN CONTINUOUS CULTURE
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Untitled
	Untitled

	ДЕЙСТВИЕ УВЕЛИЧЕНИЯ ФОНА КОРТИКОТРОПИНА И ЭФЕДРИНА НА ОБМЕН И ТРАНСПОРТ ЛИПИДОВ В ОРГАНИЗМЕ
	Untitled
	Untitled
	Untitled

	СРАВНИТЕЛЬНОЕ ИЗУЧЕНИЕ ЭКТО-АТФазной АКТИВНОСТИ КЛЕТОК ЛИМФОИДНЫХ ОРГАНОВ И ЭРИТРОЦИТОВ
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ПЯДЕНИЦЫ РОДА EUPITHECIA CURT. (LEPIDOPTERA, GEOMETRIDAE) ДАЛЬНЕГО ВОСТОКА СССР. 111
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	HAPNIKU SISALDUS JA VEE TEMPERATUUR SAADJÄRVES
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Untitled
	Untitled
	Untitled

	РАСПРЕДЕЛЕНИЕ БЕНЗ(А)ПИРЕНА В ЭКОСИСТЕМЕ МАТСАЛУСКОГО ЗАЛИВА
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
	Untitled
	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
	Рис, 23. Pot eri pm sangu is orba.
	Untitled

	CADMIUM, LEAD, COPPER AND ZINC CONCENTRATIONS IN MESIDOTEA ENTOMON IN THE GULF OF FINLAND (SOUTHERN COAST)
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
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	CHROMOSOMAL VARIABILITY IN RAINBOW TROUT STOCKS IN ESTONIA
	Untitled
	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
	Untitled
	Untitled
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	ТОЧНАЯ эксцизия СОСТАВНЫХ ТРАНСПОЗОНОВ У ESCHERICHIA COLI К-12 В УСЛОВИЯХ СТРЕССА
	Untitled
	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Untitled

	ВЛИЯНИЕ РАЗЛИЧНЫХ СТРЕССОРНЫХ ВОЗДЕЙСТВИЙ НА РАЗВИТИЕ СТРЕССОРЕАКТИВНОСТИ У НОРМОТЕНЗИВНЫХ И ГИПЕРТЕНЗИВНЫХ животных
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled

	ЖУКИ-БЛЕСТЯНКИ РОДА EPU RAE A ER. (COLEOPTERA, NITIDULIDAE) ЭСТОНИИ
	Untitled
	Untitled
	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
	Untitled
	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
	Untitled
	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Untitled

	ВЛИЯНИЕ МИНЕРАЛЬНОГО ПИТАНИЯ РАСТЕНИЯ-ХОЗЯИНА НА РАЗВИТИЕ КАРТОФЕЛЬНОЙ НЕМАТОДЫ
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ABOUT RESPIRATION RHYTHMS OF INSECTS
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Untitled
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	HIBERNATION PECULIARITIES AND COLD-HARDINESS OF THE GREAT SPRUCE BARK BEETLE, DENDROCTONUS MICANS KUG.
	PROTEIN DEGRADATION AS A SOURCE OF PRECURSORS FOR FLAVONOID BIOSYNTHESIS IN BUCKWHEAT COTYLEDONS
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.

	МИКОБИОТА ГУМИНОВЫХ ОЗЕР ЭСТОНИИ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	A CYTOCHEMICAL STUDY OF SOME PHOSPHATASES IN THE TISSUE CYSTS OF SARCOCYSTIS BOVICANIS FROM BOVINE HEART
	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
	Untitled
	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
	Untitled
	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 16. Сотагит palus tre,
	Untitled
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
	Untitled
	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
	Untitled
	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
	Untitled
	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	THE RELATIONSHIPS BETWEEN PROTOZOA AND VIRUSES 4. PROTOZOA AS HOSTS OF MAMMALIAN VIRUSES
	Untitled
	Untitled
	Untitled


	DIFFERENT APPROACHES TO AND RECENT DEVELOPMENTS IN THE SYSTEMATICS AND CO-EVOLUTION OF THE FAMILY HETERO DERI DAE (NEMATODA : TYLENCHIDA) WITH HOST PLANTS
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).

	NEW RECORDS OF MYXOMYCETES IN ESTONIA
	Untitled
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	A LIGHT AND ELECTRON MICROSCOPIC STUDY OF DEGENERATING SARCOCYSTIS BOVICANIS TISSUE CYST FROM BOVINE HEART
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
	Untitled
	Untitled


	Illustrations
	Untitled
	Динамика численности гетеротрофных микроорганизмов в микроэкосистеме (/ и 2 номера вариантов, N количество клеток в мл).
	Среднесуточные температуры в вегетационных сосудах на протяжении опыта. 1 23 25 °С; 2 12—15,5 °С; 3 10,3—12,7 °С.
	Рис. 1. Расположение биостратиграфически изученных озер и болот на о-ве Сааремаа. А граница Анцилового озера; L Литоринового моря, him Лимниевого моря (по X. Кессел), озера: 1 Каруярв; 2 Мудаярв; болота: 3 Пелисоо; 4 Ярвесоо; 5 Охтья; 6 Питкасоо.
	Рис. 2. Расположение геологического разреза и биостратиграфическн изученных скважин на озере Каруярв. 1 береговой уступ; 2 береговой вал, 3 скважины; 4 биостратиграфически изученные скважины.
	Untitled
	Рис. 3. Геологический разрез донных отложений оз. Каруярв (местоположение см. рис. 1). ,1 сапропель; 2 сапропель с субфоссильными моллюсками; 3 тонкие прослои сапропеля и озерной извести; 4 алеврит; 5 гравий; 6 морена. Рис. 4. Геологический разрез болота Пелисоо. 1 заторфованная почва; 2 верхо-РЫЙ торф; 3 низинный торф; 4 сапропель; 5 озерная известь; 6 песок; 7 куски древесины; 8 песок с крупным детритом.
	Рис. 5. Спорово-пыльцевая диаграмма болота Пелисоо. Анализы А. Сарв. 1 сфагново-пушицевый торф; 2 гипново-тростниковый торф; 3 тростниковый торф; 4 сапропель; 5 озерная известь; 6 глинистый песок; 7 пыльца сосны; 8 березы; 9 ели 10 ольхи; ,11 широколиственных пород; 12 древесных пород; 13 травянистых растений; 14 споры.
	Рис. 7. Спорово-пыльцевая диаграмма донных отложений оз. Каруярв (Анализы А. Сарв). 1 вода; 2 сапропель; 3 известковистый сапропель; 4 песчанистый сапропель; 5 песок; 6 пыльца сосны; 7 березы, 8 ели, 9 ольхи, 10 широколиственных пород; 11 древесных пород; 12 травянистых растений; 13 споры
	Рис. 8. Диатомовая диаграмма профундальной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Рис. 9. Диатомовая диаграмма литоральной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Joon. 1. Peipsi järve suurte karpide keskmine arvukus ja biomass (esimesed kolm tulbarühma on arvutatud põhjaammutiproovide põhjal, viimased raamiproovide põhjal). Рис. 1. Средняя численность и биомасса крупных двустворчатых в Псковско-Чудском озере. (Первые три группы столбиков на основе дночерпательных проб, последние три на основе рамочных проб.) Fig. 1. The average abundance and biomass of big clams of L. Peipsi (the first three groups of columns calculated on the basis of grab samples, the remaining on frame samples).
	Joon. 2. Peipsi järve bioressursse suvel (toorkaalus, tuhat tonni). 1 fütoplankton, 2 rändkarp, 3 bakterplankton, 4 zooplankton, 5 suurtaimed, 6 põhjaloomad, 7 kalad. Рис. 2. Биологические ресурсы Псковско-Чудского озера летом (сырой вес, тыс. т): / фитопланктон; 2 дрейссена; 3 бактериопланктон; 4 зоопланктон; 5 макрофиты; 6 зообентос; 7 рыбы. Fig. 2. Biological resources of L. Peipsi in summer (wet weight, thous. t.). 1 phytoplankton, 2 Dreissena, 3 bacterioplankton, 4 zooplankton, 5 macrophytes, 6 zoobenthos, 7 fishes.
	Untitled
	Untitled
	Fig. 3. I—s: Embolocephalus nikolskyi, Popov Island (/ anterior end; 2 pectinate and hair seta; 3 ventral setae of II; 4 ventral seta of V; 5 posterior ventral seta). 6—B: Tubificidae gen. sp. N 1, Komarovka (6 pectinate seta; 7 posterior dorsal bifid seta; 8 anterior ventral seta). 9—10: Tubificidae gen. sp. N 2, Popov Island (9 dorsal setae; 10 ventral seta). 11—12: Tubificidae gen. sp. N 3, Komarovka {ll anterior end; 12 seta).
	Untitled
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
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	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
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	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
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	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled
	Untitled
	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
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	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
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	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Untitled
	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
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	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 16. Сотагит palus tre,
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
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	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
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	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
	Untitled
	Untitled

	Tables
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
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